13C magnetic resonance investigation of mercury (II) binding to nucleosides and thiolated nucleosides in dimethyl sulfoxide.
Natural abundance, proton-decoupled 13C magnetic resonance spectroscopy is shown to be a useful technique for identifying the mercury (II) binding sites on nucleosides and especially thiolated nucleosides. Measurements made on dimethyl sulfoxide-d6 solutions, 0.5 M in nucleoside and 0.15 M in mercury, reveal that both CH3 HgCl and HgCl2 bind principally to the sulfur atoms of s6 Guo and s8 Guo. The 13C NMR spectra of the unthiolated nucleosides in the presence of excess (4:1) mercury reveal that HgCl2 binds to N-3 of cytidine, to more than one site on adenosine and guanosine, but not strongly to uridine. Excess HgCl2 shifts the thiocarbonyl carbon atoms in s6 Guo and s8 Guo approx. 16 ppm upfield compared to the free nucleosides, and there is evidence for additional coordination to N-7 of s6 Guo. Binding to the ribose hydroxyl groups is clearly ruled out. At least in these instances, 13C NMR proves to be useful for assigning the mercury (II) binding sites, complementing the results of proton magnetic resonance studies. Proton NMR data for the binding of CH3 HgCl and HgCl2 to s6 Guo and s8 Guo are also presented.